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FOREWORD 


This  technical  paper  documents  an  analysis  of  automated  personnel 
retention  models  with  particular  emphasis  on  a  model,  developed  by 
the  Air  Force,  that  was  converted  to  run  on  the  UNIVAC  1108  com¬ 
puter  at  CAA.  The  primary  purpose  of  the  analysis  was  to  provide 
the  Anny  with  an  automated  capability  to  evaluate  the  Impact  of 
proposed  changes  to  the  present  military  retirement  system  on  the 
retention  of  military  personnel. 
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PERSONNEL  RETENTION  MODEL  ANALYSIS 

CHAPTER  1 
INTRODUCTION 


1-1.  PURPOSE.  The  Office,  Deputy  Chief  of  Staff  for  Personnel 
(ODCSPER),  requested  that  the  US  Anny  Concepts  Analysis  Agency 
(CAA)  perform  an  analysis  of  personnel  retention  models.  The  pur¬ 
pose  of  the  analysis  was  to  provide  ODCSPER  with  an  automated  cap¬ 
ability  to  evaluate  the  varying  economic  considerations  of  alter¬ 
native  retirement  systems  and  the  impact  of  the  alternative  sys¬ 
tems  on  retention  of  military  personnel. 

1-2.  BACKGROUND.  Various  alternatives  to  the  present  retirement 
system  have  been  proposed  with  emphasis  on  curbing  the  rising 
trend  in  military  retirement  costs.  Although  retirement  cost  is  a 
focus  of  these  proposals,  an  equally  important  consideration  is 
the  impact  that  an  alternative  retirement  system  will  have  on  the 
ability  of  the  armed  services  to  attract  and  retain  an  effective 
force.  Several  models,  commonly  called  personnel  retention  mod¬ 
els,  have  been  developed  to  evaluate  the  impact  of  alternative  re¬ 
tirement  systems  on  retention  behavior.  Included  in  this  category 
are  models  that  were  developed  by,  or  for,  the  Air  Force,  the 
Navy,  and  the  Office  of  the  Secretary  of  Defense  (OSD).  The  Army 
lacked  an  automated  capability  to  analyze  alternative  retention 
systems.  Therefore,  its  ability  to  evaluate  proposals  made  by  the 
President's  Commission  on  Military  Compensation  (PCMC),  OSD,  and 
the  other  services  was  limited. 

1-3.  SCOPE.  This  paper  documents  the  personnel  retention  model 
analysis  performed  by  CAA.  Chapter  1  presents  specific  objectives 
of  the  analysis  and  describes  how  each  of  the  objectives  was  met. 
The  major  observations  that  resulted  from  this  analysis  are  also 
included  in  this  chapter.  Chapter  2  presents  a  discussion  of  the 
methodology  employed  in  the  AF  model.  In  Chapter  3,  an  analysis 
that  compares  the  output  of  the  AF  model  with  Army  input  data  ver¬ 
sus  AF  input  data  is  presented.  In  addition,  a  series  of  appen¬ 
dices  provides  information  and  data  in  support  of  the  retention 
model  analysis. 

1-4.  OBJECTIVES.  The  personnel  retention  model  analysis  was  a 
two-phased  effort  which  included  the  objectives  listed  below. 

This  paragraph  also  describes  what  was  done  to  satisfy  each  of  the 
objectives. 


1-1 


CAA-TP-80-1 


a.  Phase  I  objectives  were: 

(1)  Investigate  the  AF  and  OSD  personnel  retention  models. 

(2)  Convert  these  models  for  operation  at  CAA  if  appropri¬ 
ate. 

(3)  Identify  model  input  requirements  for  Army  purposes. 

(4)  Provide  insights  to  the  Department  of  the  Army  (DA) 

Staff  for  the  next  PCMC  meeting. 

b.  Phase  I  objectives  were  met  as  described  below. 

(1)  All  available  personnel  retention  models  were  reviewed. 
The  analysis  focused  on  models  developed  by  the  Air  Force  and  by 
the  Center  for  Naval  Analyses  (CNA)  under  contract  to  the  OSD. 
These  models  were  specifically  identified  as  candidates  for  review 
by  ODCSPER.  Three  other  models  were  also  reviewed  as  a  part  cf 
this  analysis.  They  include  models  by  Rand  Corporation,  the 
Congressional  Budget  Office  (CBO),  and  the  Navy  Personnel  Research 
and  Development  Center  (NPRDC).  The  Rand  Model  was  the  pioneer 
effort  in  personnel  retention  analysis,  and  it  served  as  a  basis 
for  the  other  four  models  cited  above.  The  model  review  process 
consisted  of:  (1)  discussions  with  Air  Force  and  CNA  model  devel¬ 
opers,  (2)  a  review  of  a  paper1  by  Mr.  Mark  Chipman  (NPRDC)  in 
which  all  five  models  are  documented,  and  (3)  an  analysis  of 
source  program  code  for  the  AF  model. 

(2)  The  AF  model  was  converted  to  run  at  CAA.  Paragraph  1-4 
addresses  why  it  was  selected  over  the  OSD  model,  and  Chapter  2 
presents  a  detailed  discussion  of  its  methodology. 

(3)  Army  input  data  requirements  were  identified,  and  they 
are  presented  in  Appendix  C  of  this  paper. 

(4)  The  operation  of  the  AF  model  provided  insights  as  to 
potential  Army  retention  trends  under  the  PCMC  proposals.  As  will 
be  discussed  in  Chapter  3,  the  AF  model  estimates  that  Army 
reenlistments  will  increase  under  the  PCMC  proposals  during  the  1- 
to  10-year  and  the  21-  to  30-year  intervals.  However,  because  the 
PCMC  would  offer  for  the  first  time  a  monetary  incentive  after  10 
years  of  service,  the  model  estimates  that  Army  reenlistments  will 
decrease  during  the  11-  to  20-year  interval. 

c.  Phase  II  objectives  were: 

(1)  Task  the  DA  Staff  to  provide  necessary  input  data  and 
operate  the  converted  model (s)  with  the  Army  data. 


1-2 


CAA-TP-80-1 


(2)  Develop  an  Arn\y  personnel  retention  model  if  appropri¬ 
ate. 


d.  The  objectives  of  Phase  II  were  to  be  addressed  dependent 
upon  the  findings  of  Phase  I  and  further  direction  from  ODCSPER. 
These  objectives  were  addressed  to  the  extent  indicated  below. 

(1)  Operation  of  the  AF  mqdel  with  Army  data  was  not  re¬ 
quested.  However,  the  input  data  requirements  identified  in  Ap¬ 
pendix  C  were  presented  to  the  Staff.  Some  tentative  data  were 
provided  to  CAA,  and  these  data  were  input  to  the  AF  model. 
Chapter  3  identifies  those  model  parameters  for  which  data  were 
received,  and  it  discusses  how  these  data  were  used  to  meet  the 
fourth  objective  of  Phase  I. 

(2)  A  unique  Army  model  was  not  developed  as  part  of  this 
analysis.  A  specific  requirement  to  develop  an  Army  model  was  not 
set  forth  by  ODCSPER.  However,  the  analysis  conducted  to  meet 
Phase  I  objectives  provided  CAA  the  capability  to  construct  an 
Army-urique  model  if  a  future  requirement  for  this  task  should 
arise. 


1-5.  OBSERVATIONS.  The  major  observations  resulting  from  this 
analysis  are  listed  below. 

a.  All  of  the  models  that  are  being  used  to  forecast  enlisted 
retention  behavior  under  various  alternatives  to  the  current  re¬ 
tirement  system  are  economic  models.  The  underlying  assumption  is 
that  an  individual  will  choose  to  leave  or  to  stay  in  the  military 
based  on  which  choice  maximizes  future  expected  earnings.  Accord¬ 
ingly,  all  of  the  models  relate  changes  in  retention  behavior  to 
changes  in  the  economic  incentives  of  a  given  retirement  system. 
The  assumptions  imbedded  in  these  models  imply  that  altering  the 
income  stream  an  individual  expects  to  receive  (from  staying  in 
the  military)  alters  the  probability  that  the  individual  will 
choose  to  leave  military  service. 

b.  Although  all  of  the  models  might  produce  different  reten¬ 
tion  estimates  for  the  same  retirement  system,  a  major  contributor 
to  these  differences  is  the  data  input  to  the  models. 

c.  Due  to  time  constraints,  the  AF  model  (FORTRAN  program)  was 
selected  for  conversion  to  run  on  the  CAA  llO'i  UNIVAC  computer. 

The  OSD  model  was  written  ir.  A  Programming  Language  (APL)  which  is 
computer  specific  (Burroughs)  and  therefore  would  have  been  more 
difficult  to  convert.  Also,  the  strong  similarities  between  the 
two  models,  as  detailed  in  the  Chipman  paper, *  indicated  that  the 
effort  involved  in  converting  the  OSD  model  in  addition  to  the  AF 
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model  was  not  warranted.  The  Chipman  paper  is  a  good  source  for 
general  contrasts  in  the  methodologies  of  all  five  models. 

d.  The  AF  model  produced  similar  behavior  in  Army  and  AF  reen¬ 
listment  trends  under  the  alternative  system  proposed  by  the 
President's  Commission  on  Military  Compensation.  However,  the 
Army  reenlistment  rates  are  generally  lower  than  AF  rates.  This 
is  a  function  of  lower  reenlistment  rates  that  were  input  to  the 
model  as  representative  of  Army  reenlistment  experience  under  the 
present  retirement  system.  It  was  observed  that  the  same  reen¬ 
listment  rate  was  provided  by  ODCSPER  for  Army  enlisted  personnel 
with  anywhere  from  8  to  19  years  of  service.  Intuitively,  it  is 
expected  that  the  rate  would  vary  significantly  as  a  function  of 
years  of  service  within  the  8-  to  19-year  interval.  Future  analy¬ 
sis  should  focus  on  improving  the  validity  of  input  data. 
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CHAPTER  2 
AIR  FORCE  MODEL 


2-1.  GENERAL.  The  AF  model  estimates  retention  under  alternative 
retirement  systems  for  the  enlisted  career  force.  These  estimates 
are  made  for  pay  grades  E4-E9  and  for  years  of  service  (YOS)  5-30. 
A  basic  assumption  of  the  AF  model  is  that  members  of  the  enlisted 
career  force  will  base  their  decision,  to  leave  or  to  stay  in  ser¬ 
vice,  solely  on  economic  considerations.  Further  assumptions  im¬ 
ply  that  the  careerist  is  knowledgeable  of  economic  and  probabil¬ 
ity  techniques  and  will  use  them  to  evaluate  the  monetary  benefits 
of  alternative  retirement  systems  over  a  lifetime  earning  horizon. 
First  term  personnel  were  not  considered.  The  Air  Force  defines 
first  term  personnel  as  those  individuals  with  less  than  five 
years  of  service.  Since  this  group  is  generally  younger  and  dis¬ 
counts  future  money  more  heavily  than  the  older  careerists,  they 
would  be  influenced  more  by  current  military  pay  than  by  the  de¬ 
ferred  compensation  offered  by  a  retirement  system.  Limitations 
of  the  model's  current  configuration  are  discussed  in  paragraph 
2-8. 


2-2.  OVERVIEW.  The  methodology  of  the  AF  model  involves  the  five 
basic  modules  shown  in  Figure  2-1.  Various  input  data  are  pro¬ 
cessed  to  produce  three  different  output  parameters:  earning 
streams,  reenlistment  rate  estimates,  and  estimates  of  overall 
continuation  rates.  The  model  then  compares  the  value  of  various 
parameters  under  the  current  and  proposed  system  by  pay  grade  and 
years  of  service.  Each  module  is  discussed  briefly  here  with  more 
detail  provided  in  paragraphs  2-3  through  2-6.  Input  data  in  the 
form  of  survival  rates,  promotional  probabilities,  and  average  ci¬ 
vilian  wages  for  high  school  graduates  are  used  to  compute  earning 
streams.  These  streams  represent  the  return  for  a  decision  to 
stay  (RS)  and  the  return  for  a  decision  to  leave  (RL)  military 
service  under  the  current  retirement  system.  The  delta,  or 
change,  in  these  returns  impacts  the  individual's  decision  in  that 
he  will  stay  in  the  military  as  long  as  RS  is  greater  than  RL. 
Similar  streams  are  computed  also  for  a  specified  alternative  sys¬ 
tem.  An  alternative  to  the  present  system  impacts  this  decision 
by  altering  the  value  of  the  returns.  The  model  mathematically 
relates  the  changes  in  returns  and  the  reenlistment  rates  under 
the  current  system  to  predict  reenlistment  rates  for  the  alterna¬ 
tive  system.  A  key  consideration  is  the  magnitude  of  effect  (re¬ 
enlistment  elasticity)  that  a  change  in  money  will  have  on  reen¬ 
listment  rates.  Reenlistment  rates  are  only  applicable  to  that 
segment  of  the  force  which  has  completed  its  obligated  term  of 
service  and  is  free  to  stay  in  or  leave  military  service. 
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This  segment  is  known  as  an  expiration  of  term  of  service  (ETS) 
group.  Overall  continuation  rates  under  an  alternative  system 
must  also  reflect  the  actions  of  Individuals  who  have  not  com> 
pleted  their  ETS  and  therefore  must  remain  in  the  service  barring 
discharge,  disability,  or  death.  Therefore,  the  model  simulates 
the  force  profile  as  to  ETS  and  non-ETS  groups.  This  simulated 
profile  and  the  reenlistment  rates  predicted  for  the  proposed  sys¬ 
tem  are  used  to  predict  overall  continuation  rates  for  the  alter¬ 
native. 

2-3.  INPUT  DATA.  The  model  uses  three  major  categories  of  input 
data:  military  retention  trends  under  the  current  system,  actuar¬ 
ial  data,  and  economic  data.  Figure  2-2  presents  the  variables 
included  in  each  of  these  categories.  Note  that  preliminary  Army 
inputs  were  obtained  for  most  of  the  variables  as  indicated  by  the 
"U."  Indicated  by  the  asterisk  (*)  are  discount  rates,  civilian 
pay,  regular  military  compensation,  and  the  retirement  pay  for  the 
retirement  system  being  considered.  These  items  are  basically 
service  independent  for  a  given  pay  grade  and  length  of  service. 
Therefore,  it  was  assumed  that  AF  inputs  would  be  fairly  represen¬ 
tative  of  Army  inputs.  Inflation  would  be  the  primary  factor  af¬ 
fecting  these  variables.  Appendix  C  presents  brief  definitions 
for  each  of  these  variables. 


U  -  Prellmlnery  Anty  updetes 
*  -  Asiumd  to  b.  t  try  Ice  Independent 


Figure  2-2.  Air  Force  Model  Input  Data 
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2-4.  EXPECTED  EARNING  STREAMS 

a.  The  model  computes  expected  future  earning  streams  asso¬ 
ciated  with  an  individual's  decision  to  leave  or  to  stay  in  mili¬ 
tary  service.  The  computations  consider  wage  growth,  discounting 
theory  and  due  course  promotions  for  military  service  and  average 
civilian  wages  paid  to  high  school  graduates.  Figure  2-3  is  a 
simplistic  representation  of  the  methodology  used  to  model  the  in¬ 
dividual's  basic  options:  to  leave  now,  or  to  stay  at  least  one 
more  year  and  leave  at  some  future  date.  The  options  are  the  same 
whether  the  individual  is  serving  under  the  current  retirement 
system  or  a  proposed  alternative  system.  Although  the  options  are 
basically  independent  of  the  retirement  system,  the  monetary  re¬ 
turn  that  the  individual  receives  for  a  given  option  could  vary 
significantly  between  retirement  systems.  The  concept  of  differ¬ 
ing  monetary  returns  is  illustrated  by  the  two  types  of  money 
pots.  Solid  pots  represent  returns  for  the  current  retirement 
system,  while  the  dashed  pots  represent  returns  for  an  alternative 
system.  These  returns  (earning  streams)  are  computed  annually  and 
are  based  on  the  likelihood  of  the  individual  either  leaving  or 
staying  in  service  during  the  year  under  consideration.  The  val¬ 
ues  used  for  the  likelihood  of  a  given  decision  differ  depending 
on  whether  the  individual  has  completed  his  obligated  tour  of  ser¬ 
vice  and  is  eligible  to  ETS.  In  Figure  2-3,  this  likelihood  is 
expressed  as  the  probability  of  staying  (P (S ) )  and  the  probability 
of  leaving  (P(L)).  For  example,  the  model  developer  assumed  that 
Air  Force  personnel  face  a  reenlistment  decision  once  every  four 
years  prior  to  completing  20  YOS.  After  the  20  YOS  point,  he 
faces  the  decision  annually.  Therefore,  voluntary  reenlistment 
rates  are  used  as  the  likelihood  of  a  given  decision  for  those  years 
in  which  a  reenlistment  decision  is  possible,  whereas  continuation 
rates  are  used  for  those  years  in  which  a  decision  is  not  possi¬ 
ble.  Consequently,  if  a  person  had  completed  5  YOS,  the  model 
uses  voluntary  rates  for  years  5,  9,  13,  17,  and  20-30  and  contin¬ 
uation  rates  for  all  other  years. 


* 

% 

*  *  f 
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Figure  2-3.  Present  Value  of  Expected  Lifetime  Earning  Streams 


b.  The  return  from  a  decision  to  leave  military  service  (RL) 

Is  a  more  direct  computation  than  is  the  return  from  a  decision  to 
stay  at  least  one  more  year  (RS ) .  This  is  true  because  when  a 
person  leaves  the  military,  his  expected  future  earning  stream  is 
just  the  sum  of  future  civilian  pay  and  his  military  retirement 
annuity.  However,  in  computing  the  return  from  staying,  we  have 
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to  allow  for  his  eventually  leaving  the  service.  Therefore,  this 
return  is  a  function  of  regular  military  compensation  as  well  as 
future  civilian  earnings  and  retirement  annuity.  In  computing  fu¬ 
ture  military  pay,  the  model  must  allow  for  promotional  opportuni¬ 
ties  and  for  the  individual  to  leave  the  service  in  some  future 
year.  According  to  the  Chipman  paper,  these  returns  can  be  repre¬ 
sented  mathematical ly  as: 


Age  65  i  _  9  -y 

KSjk  ■  £  n  £  <c„  •  PnmU.IO)  •  <R«C,„  .  EWin) 
i=k  m=k  1-  n=l  J 


,  u  i-k  Age  65  i  9 

( i  +  +  ^  (1  -  II  (JZ^nm  ’  pnm^ 

1  u  i=k  m*k  n*l 


•  (CIV,  ♦RETj.i.il)  •  tHr* 


i-k 


and: 


Age  65  i  +  w  i-k 

RLjk=  £  <c'vi  tRETj,i.k>  '  C(— '  ] 

i=k 
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where: 

C_  »  probability  of  remaining  in  the  Air  Force  from  the 
end  of  YOS  (m-1)  to  the  end  of  YOS  m  given  the  Indi¬ 
vidual  Is  in  pay  grade  n  (C^  *  0  for  m  >  30) 

PmjU.k)  ■  probability  of  being  In  pay  grade  n  YOS  m  given  the 
individual  Is  In  pay  grade  j  In  YOS  k  and  remains  In 
the  Air  Force  to  YOS  m 

RMC^n  *  regular  military  compensation  in  YOS  i  for  pay 
grade  n 

EW^n  =  any  early  withdrawal  money  earned  in  YOS  i  for  pay 
grade  n 

CIV^  *  civilian  salary  that  could  be  earned  by  an  individ¬ 
ual  (i+19  years  old) 

RET-  i  k  =  military  retirement  annuity  for  pay  grade  j  earned 
’  in  year  i  (adjusted  for  any  early  withdrawals)  given 
that  the  individual  leaves  the  Air  Force  in  YOS  k 

W  =  annual  real  wage  growth 

D  *  annual  real  discount  rate. 


c.  Expected  civilian  pay  is  based  on  the  average  wage  earned 
by  a  high  school  graduate.  Total  expected  civilian  earnings  in¬ 
corporate  the  likelihood  that  the  individual  will  survive  until  a 
given  age. 

2-5.  ESTIMATES  OF  REENLISTMENT  RATES  FOR  AN  ALTERNATIVE  SYSTEM 

a.  To  estimate  changes  in  reenlistment  rates  under  an  alterna¬ 
tive  system,  the  model  mathematically  relates  the  earning  stream 
for  staying  and  the  earning  stream  for  leaving  to  the  current  re¬ 
enlistment  rates.  Figure  2-4  summarizes  how  these  estimates  are 
made.  The  effect  of  the  alternative  retirement  system  can  be  han¬ 
dled  as  a  delta  to  the  current  system.  For  example,  the  change  in 
return  for  a  decision  to  stay  (ARS)  is  simply  the  return  under  the 
current  system  (RS)  less  the  returr.  jnder  the  alternative  (ARS)  or 
ARS  ■  RS  -  ARS.  Since  civilian  pay  is  independent  of  the  retire¬ 
ment  system,  the  change  in  return  for  a  decision  to  leave  military 
service  (ARL)  is  just  retirement  pay  under  the  current  system  (RL) 
less  retirement  pay  under  an  alternative  system  (ARL)  so  that  ARL 
»  RL  -  ARL. 
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E  -  Function  of  tho  cttongo  In  roonl  Is  twits  tMt  Is  proSocaS  by  a  1  porcont 
chsngo  In  coaponsatlon 

Figure  2-4.  Estimate  of  Change  in  Reenlistments  Under  an 

Alternative  System 


b.  The  key  to  the  estimating  process  is  the  functional  rela¬ 
tionship  that  explains  the  effect  that  a  change  in  compensation 
will  have  on  reenlistments.  All  of  the  models  define  this  rela¬ 
tionship  to  be  a  type  of  logistic  function.  The  intuitive  appeal 
for  the  logistic  curve  is  that  it  is  bounded  by  zero  and  one. 
Therefore,  the  estimates  of  reenlistment  rates  must  be  nonnegative 
decimal  values.  The  following  logistic  equation  was  used  to  rep¬ 
resent  the  reenlistment  supply  function: 

_ 1 _ 

r  1  +  e"(a+b  log  p) 


where: 

r  =  reenlistment  rate 
log  =  natural  logarithm 

P  =  ratio  of  return  from  staying  and  return  from  leaving 
(RS  +  RL) 

a,b  =  parameters  to  be  estimated. 


The  elasticity  (E)  of  r  with  respect  to  P  can  be  derived  for  this 
supply  function  as: 
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E  =  (1-r)  b 

where: 

E  Is  an  estimate  of  reenlistment  elasticity  or  the 
change  In  reenlistment  rates  that  is  produced  by  a  per¬ 
cent  change  in  compensation. 


c.  Using  this  elasticity  function,  the  change  in  the  current 
system  reenlistment  rates  (  Ar.)  can  be  estimated  for  a  percent¬ 
age  change  in  the  ratio  P  as  follows: 


.  ,  m  ,  Ml 

*rc  =  b(l-rc)  rc_ 


where 


b,P  are  as  previously  defined. 


Therefore,  the  reenlistment  rates  under  an  alternative  retirement 
system  (rA)  are  simply: 


rA  * 


rc  +  Arc. 


According  to  the  Chipman  paper,  the  AF  model  developers  did  not 
estimate  the  "b"  parameter  from  empirical  data.  Rather,  the  "b" 
values  that  were  used  to  solve  the  elasticity  function  were  attrib¬ 
uted  to  an  analysis  of  first  termers/ 


2-6.  ESTIMATE  OF  OVERALL  CONTINUATION  RATES  UNDER  AN  ALTERNATIVE 
SYSTEM 


a.  As  indicated  in  Figure  2-5,  the  model  uses  simulated  force 
profiles  and  the  estimated  reenlistment  rates  for  the  alternative 
system  to  compute  overall  continuation  rates  for  the  proposed  sys¬ 
tem.  Overall  continuation  rates  are  estimated  from  the  following 
equation: 

r  j+3  j+3 

CRjk  “  I  rjk(P00Ljk»  *  (Sjk)(POOlj+1  k)  +  £  P00Lt>J  -  £  POOLt>k 
L  t*j+2  J  t»j 
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where: 

CRik  =  estimate  of  the  overall  continuation  rate  for  YOS  j 
J  and  grade  k 

rik  =  estimated  reenlistment  rate  for  the  alternative  (from 
J  paragaraph  2-5) 

POOL-!..  =  personnel  in  pay  grade  k  who  face  reenlistment  deci- 
J  sion  in  YOS  j 

=  Continuation  rate  (1-attrition  rate)  for  non-ETS 
J  groups  in  YOS  j  and  grade  k. 


Figure  2-5.  Overall  Continuation  Rates  Under  an 
Alternative  System 


b.  The  model  developers  assumed  that  under  an  alternative  sys¬ 
tem,  the  yearly  distribution  of  individuals  facing  an  ETS  would 
change  from  that  of  the  current  system  as  members  adjust  enlist¬ 
ment  contracts  to  game  the  new  system  in  an  optimal  fashion.  For 
example,  the  PCMC  proposal  permits  vesting  of  retirement  benefits 
and  trust  fund  credits  after  10  years  of  service.  To  simulate  the 
change  in  the  distribution  of  individuals  (POOLS)  facing  ETS  each 
year  under  a  new  system,  the  model  "ages"  personnel  within  each 
year  of  a  4-year  enlistment  cycle.  Non-ETS  continuation  patterns 
and  promotional  probabilities  are  assumed  to  be  independent  of  retirement 
systems.  This  aging  process  starts  with  an  initial  force  and  up¬ 
dates  the  distribution  of  personnel  by  grade  and  POOLS  for  each 
subsequent  year  under  an  alternative  system.  Table  2-1  illus¬ 
trates  the  aging  process  for  pay  grades  E4  and  E5.  As  shown  in 
the  table,  the  starting  force  begins  in  the  5th  continuation  year 
(first  termers  excluded),  and  it  consists  of  41,000  E4s  (total  for 
Column  2a)  and  59,000  E5s  (total  for  Column  3a).  Of  the  starting 
E4  population,  9,000  are  scheduled  to  complete  their  enlistment 
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obligation  in  the  5th  year,  2,000  in  the  6th  year,  12,000  in  the 
7th  year,  and  18,000  in  the  8th  year.  Column  2b  shows  how  this 
5th  year  force  is  aged  to  simulate  the  new  6th  year  force  of  E4s. 
Notice  that  33,066  of  the  41,000  E4s  who  started  in  the  5th  year 
are  still  around  for  the  6th  year.  The  variance  represents  volun¬ 
tary  separations,  attritions,  and  promotions  to  grade  E5.  Columns 
3a  and  3b  show  the  E5  profile  for  the  5th  year  and  the  6th  year, 
respectively. 


Table  2-1.  Simulation  of  E4  and  E5  Force  Profiles  in 
the  Fifth  and  Sixth  Year  of  Service 


Column  1 


Column  2 


Column  3 


Force  distribution  I  (a) 
by  year  (i=5)  |  YOS  5 


P00L(i+l) 
POOL (i +2) 
POOL (i +3) 


b) 

(a) 

IS  6 

YOS  5 

3,160 

15,201 

21,673 

3,588 

43,622 


2-7.  MODEL  OUTPUT.  Table  2-2  presents  an  example  of  model  out¬ 
put.  This  output  compares  reenlistment  rates  and  earning  streams 
for  an  E7  under  the  PCMC  alternative  using  the  methodology  of  the 
Air  Force  model.  The  reenlistment  rates  for  an  E7  under  the  cur¬ 


rent  system  are  shown  in  Column  2.  Column  3  presents  the  reen¬ 
listment  rates  that  are  predicted  for  the  PCMC  proposal.  The  im¬ 
pact  of  the  PCMC  in  terms  of  predicted  changes  in  reenlistments 
and  the  predictions  of  overall  continuation  rates  are  shown  in 
Columns  4  and  5,  respectively.  Columns  6  and  7  present  the  dollar 
return  associated  with  a  decision  to  stay  in  the  military  under 
the  current  system  and  the  PCMC,  respectively.  In  Column  8,  the 
change  in  return  from  staying  is  presented.  Columns  9  and  10  pre-  i 

sent  similar  information  for  the  decision  to  leave  the  service. 

The  dollar  return  for  leaving  under  the  PCMC  can  be  computed  by 
summing  Columns  9  and  10. 

i  i 
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Table  2-2.  Output  for  Grade  E-7  Using  the  PCMC  Alternative  and 
the  AF  Model's  Lifetime  Earnings  Methodology 
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2-8.  LIMITATIONS.  Some  features  of  the  AF  model  that  might  limit 
its  usefulness  are: 

a.  The  program  for  the  Air  Force  model  was  designed  to  include 
two  methodologies,  the  USAF  lifetime  earnings  method  as  discussed 
above  and  an  income  maximizing  method  that  was  developed  by  Dr. 
Warner  (CNA)  for  OSD.3  Each  of  these  methods  was  to  be  used  to 
evaluate  three  different  alternative  retirement  systems,  namely, 
proposals  by  the  PCMC,  the  OSD,  and  the  USAF.  According  to  the 
developer,  however,  the  program  has  been  tested  completely  on  the 
lifetime  earnings  method  only.  In  addition,  the  sample  run  pro¬ 
vided  CAA  for  benchmarking  addressed  the  PCMC  alternative  only. 
Therefore,  it  is  not  known  whether  the  income  maximizing  method 
can  be  used.  Nor  is  it  known  how  successfully  the  lifetime  earn¬ 
ings  method  can  be  used  to  evaluate  alternatives  other  than  the 
PCMC. 


b.  The  program  code  (Appendix  D)  is  nonmodular  and  virtually 
free  of  comments.  This  makes  the  model  difficult  to  understand, 
and  it  degrades  the  capability  to  make  changes  to  the  model. 

c.  The  AF  model,  like  all  of  the  current  models  that  were  re¬ 
viewed,  does  not  address  the  impact  of  the  PCMC  proposal  for  medi¬ 
cal,  PX,  and  commissary  benefits. 

d.  The  model  assumes  that  the  members  of  the  population  being 
analyzed  are  knowledgeable  of,  and  will  apply,  economic  techniques 
to  calculate  their  economic  benefits  under  alternative  systems  and 
that  they  will  base  their  decision  solely  on  economic  considera¬ 
tions. 
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CHAPTER  3 

COMPARATIVE  ANALYSIS  OF  THE  AF  MODEL  USING  USAF  VERSUS  ARMY  DATA 


3-1.  GENERAL.  This  chapter  describes  the  analysis  that  compared 
the  results  of  using  the  AF  model  with  Army  input  data  to  the  re¬ 
sults  using  AF  input  data.  In  this  analysis.  Army  reenlistment 
trends  were  estimated  for  the  PCMC  proposal.  These  trends  were 
then  compared  to  trends  predicted  for  the  Air  Force  under  the 
PCMC.  The  chapter  also  documents  the  method  used  by  ODCSPER  to 
compute  the  Army  reenlistment  rates  that  were  provided  to  CAA.  As 
will  be  discussed  in  paragraph  3-5,  the  ODCSPER  method  provided 
the  seme  reenlistment  rate  for  careerists  in  pay  grades  E6-E9  with 
from  8  to  19  years  of  service. 

3-2.  ARMY  DATA  SOURCE.  The  Enlisted  Division  of  ODCSPER  provided 
Army  data  for  the  model  parameters  shown  in  Figure  2-2  with  a  "U." 
This  data  was  considered  adequate  for  testing  the  converted  AF  mod¬ 
el,  but  would  require  additional  refinement  for  production  runs. 

3-3.  COMPARATIVE  TEST.  The  AF  model  was  tested  with  this  tenta¬ 
tive  data,  and  the  results  from  this  test  run  were  compared  to  re¬ 
sults  of  a  run  using  all  AF  data.  Both  runs  evaluated  the  retire¬ 
ment  system  proposed  by  the  President's  Commission  on  Military 
Compensation  (PCMC).  The  PCMC  proposal  offers  monetary  retirement 
returns  after  the  tenth  year  of  service  and  is  contrary  to  the 
current  retirement  system  in  which  no  benefits  are  received  prior 
to  completing  20  years  of  service. 

3-4.  TEST  RESULT.  Figures  3-1  through  3-6  present,  in  the  upper 
left  graphs,  the  reenlistment  rates  for  Air  Force  and  Army  en¬ 
listed  personnel  under  the  present  retirement  system.  These  data 
were  inputs  to  the  model.  Reenlistment  rates  are  defined  as  the 
proportion  of  reenlistments  to  the  total  eligible  to  reenlist. 

The  graphs  in  lower  right  show  the  change,  or  delta,  relative  to 
present  system  rates  that  were  estimated  for  the  PCMC  alternative. 
The  same  general  pattern  of  changes  in  reenlistment  trends  could 
be  observed  for  the  PCMC  using  both  Army  and  Air  Force  data.  Be¬ 
cause  the  PCMC  offers  retirement  benefits  after  10  years  of  ser¬ 
vice,  reenlistment  rates  increased  (positive  delta)  during  the 
5-10  YOS  and  the  21-30  YOS  intervals,  but  they  generally  decreased 
(negative  delta)  during  the  11-20  YOS  interval. 

3-5.  VARIABILITY  IN  REENLISTMENT  RATE  INPUTS.  Reenlistment  rates 
for  the  Army  were  generally  lower  than  the  Air  Force  rates.  This 
was  especially  true  in  the  10-19  YOS  interval.  The  lower  Army 
rates  result,  at  least  in  part,  from  the  method  used  to  compute 
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them.  ODCSPER  used  the  Automatic  Interaction  Detector  (AID)  Model 
to  calculate  Army  reenlistment  rates.  Figure  3-7  presents  an  AID 
tree  with  the  reenlistment  rates  that  were  computed  for  individu¬ 
als  with  at  least  4  YOS.  The  AID  Model  identified  a  sample  of 
20,785  individuals  with  four  or  more  YOS  who  had  either  reenlisted 
or  extended  within  one  year  of  their  ETS  date.  For  this  group  the 
single  best  predictor  of  reenlistment  was  total  active  years  of 
service.  The  greatest  difference  in  reenlistment  behavior  oc¬ 
curred  at  the  7th  year  point.  Approximately  69  percent  of  eligi¬ 
ble  personnel  with  more  than  7  years  of  service  reenlisted,  while 
the  eligible  pool  with  7  or  less  years  exhibited  a  42  percent 
rate.  This  later  group  also  differed  significantly  in  propensity 
to  reenlist  based  on  whether  they  had  completed  8-19  years  or  over 
19  years.  Finally,  these  two  groups  (8-19  and  19+)  split  into 
terminal  cells  with  pay  grade  as  a  significant  predictor  of  reen¬ 
listments.  The  reenlistment  rates  of  these  terminal  cells  were 
provided  as  input  to  represent  Army  reenlistment  trends.  For  ex¬ 
ample,  a  reenlistment  rate  of  0.8334  was  used  to  represent  indi¬ 
viduals  in  grades  E6-E9  who  have  completed  anywhere  from  8  to  19 
years  of  service.  It  is  recognized  that  a  terminal  cell  for  the 
AID  Model  indicates  that  no  further  significant  differences  were 
noted  for  the  sample  group  at  a  specified  significance  level  (in 
this  case,  0.2  percent).  However,  it  is  difficult  to  believe  that 
under  the  current  retirement  system,  which  offers  significant 
benefits  to  those  who  complete  20  years  of  service,  reenlistment 
behavior  would  not  differ  significantly  between  individuals  with  8 
years  and  those  with  17,  18,  or  19  years.  Therefore,  the  validity 
of  this  input  data  must  be  a  primary  focus  of  any  future  analysis. 

3-6.  SUMMARY  OF  ANALYSIS.  The  same  type  of  behavior  was  observed 
in  Army  and  Air  Force  reenlistment  trends  under  the  PCMC.  How¬ 
ever,  Army  rates  are  generally  lower  than  Air  Force  rates.  This 
is  a  function  of  Army  input  rates  for  the  current  retirement  sys¬ 
tem.  An  analysis  of  Army  input  data  raised  questions  as  to  the 
validity  of  using  a  single  reenlistment  rate  for  an  individual 
with  anywhere  from  8  to  19  years  of  service.  Future  analysis 
should  focus  on  improving  the  validity  of  this  input  data. 
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igure  3-1.  Comparison  of  Retention  Trends  for  E4 
Using  USAF  vs  Army  Data 


Reenl istment  rates  under  the  present  retirement 
system 
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Figure  3-2.  Comparison  of  Retention  Trends  for  E5 
Using  USAF  vs  Army  Data 


Reenllstaent  rates  under  the  present  retl 
systea 


Years  of  service 


Figure  3-7.  AID-E  Analysis  to  Compute  Reenlistment  Rates  for 
Personnel  with  more  than  4  Years  of  Active  Service 
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APPENDIX  C 

INPUTS  REQUIRED  BY  PERSONNEL  RETENTION  MODEL 
(DATA  SHOULD  BE  AS  OF  END  OF  FY  78) 


Section  I.  PERSONNEL  DATA 

C-l.  Promotion  probabilities  for  grades  E4  through  E9  for  30 
years,  i.e., 

E4  E5  E6  E7  E8  E9 


YOSC 


30  X30f4  • *X30>5 

Xkjj  for  1  =  1>30|  J  =  4,9  where  is  probability  of  being 
promoted  to  grade  j  in  year  of  serviced. 


C-2.  Reenlistment  rates  for  ETS  eligibles  for  grades  E4  through 
E9,  for  year  of  service  0-30. 

C-3.  Continuation  rates  for  non-ETS  eligibles  for  grades  E4 
through  E9  for  years  of  service  0-30. 

C-4.  Continuation  rates  for  years  21-30  for  grades  E4  through  E9. 
These  rates  are  for  all  personnel  regardless  of  ETS  eligibility. 
Rates  are  by  grade  and  into  year. 

C-5.  For  grades  E4  through  E9,  the  year  of  service  requirement 
for: 


a.  First  year  of  promotion  to  grade. 
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b.  High  year  of  tenure  for  grade. 

c.  Last  year  of  promotion  eligibility. 

C-6.  Fifth  year  population  pools  by  grade  and  years  of  service. 
This  would  be  a  distribution  of  a  pool  by  grade  that  would  face 
the  reenlistment  decision  in  years  5,  6,  7,  and  8. 

C-7.  Survival  rates  (mortality  rates)  for  ages  19-64  (inclusive). 
(Note:  To  allow  for  expansion  of  model,  rates  should  cover  aver¬ 
age  age  at  entry  (enlisted)  to  age  at  death;  maybe  19-75? 

C-8.  Average  age  at  entry  for  EM  and  officer. 

C-9.  Average  age  at  death  (life  expectancy). 

C-10.  Reenlistment  elasticities  by  year  of  service.  The  values 
indicate  the  changes  in  the  reenlistment  rate  produced  by  a  1  per¬ 
cent  change  in  cost  of  leaving/staying  in  military  service. 

C-ll.  Percent  of  personnel  reaching  ETS/reenl istment  decision  by 
year  of  service  and  grade  (by  grade  is  desired  but  optional). 

C-12.  Enlisted  force  distribution  by  year  of  service  and  grade  at 
end  of  FY  78. 

C-13.  Enlisted  force  distribution  by  year  of  service  and  grade 
for  objective  force. 


Section  II.  ECONOMIC  DATA 

C-14.  Personal  discount  rates  by  year,  with  year  1  being  present 
year,  for  57  years. 

C-15.  RMC  by  year  of  service  and  grades  E4  through  E9. 

C-16.  Present  value  for  retirement  pay  under  current  system. 

C-15.  Present  value  for  retirement  pay  under  alternative  systems. 
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APPENDIX  D 

SOURCE  PROGRAM  CODE  FOR  THE  AIR  FORCE  MODEL 


«ED,R  C2RENT.ARMT 
*E»D'CHt  MoOE 
C*S£  UPPER  assumed 
EO  |SR2-MON-I0/29/79-o8:C«:<!4-I2,  I 
EDIT 
0» 


i : 

2: 
3: 
1: 
s : 

4 : 

7  !  C 


91 

ic: 

1 1 : 

12: 

13: 

im: 

1 5 :  c 

1  * :  c 
1 7 :  c 
is:c 
n:c 
2a: 

.211 

.22:  2CC 

23:c 
2h:c 
2S  :c 
2s:c 

2  7 :  c 
2e: 

29: 

3c:c 
3 1 :  c 
32  :c 
33:c 
3*t:c 
3s:c 
34:0 
37: 

3a: 

39  :c 
Here 
91 : 

9  2 : 

93:  22c 

•  9  b  :  c 


DIMENSION  NfT(3t,4,2|,  R AL T ! 3C . 4 . 3 , 2  I  ,  RCuR ( 3C  .6 ,2  I .  SEV«4.3I 
OIMEnSion  RmC(3C,4i2>,  RSI3C.4.31I,  Ra<3E,6,2I,  »D(30.4,3| 

0  I  MENS  1 0N  PvC!3E.4,2|,  DRS(3Q.4I,  DELRI30.4),  eETAISO^) 
DIMENSION  RpR  imE ( jo  .4) ,  RLI3I.4),  0RH3|*4>,  CPI94,4,2| 
DIMENSION  FaC<94,2),C|VPvI94.Ai2),jTAB<4»3.2),FI3C,2| 
DIMENSION  CoNT(3I,4,2|,POOL(9,6,2| 
dimension  Enlist, 5,7) >Enlst3I2Si 
DIMENSION  StP00L,h,4,2) .TCCNTI30.4) ,RETyR||gf<n 
DIMENSION  PROMl4l3Q,2|,CR(*IA,2),ot30,2) 

DIMENSION  AwS(3a,4,3|),CPADjl94,2)1Vt3l,4,21,T(31,6.2) 

INTEGER  NaM£ I ( 4 ) ,nAM£2 (4 | t 31 
DATA  ALT/ iPf Mo • » *oSD  ’t'USAF’/ 


OAT  A  NAME|/*lLT#**CPT't*MAJ*i#LTc*»#COL»»TGEN*/ 
DATA  NamE2/»E-9* 1 «E“S • » • E-4*.,E-7»,,E-8i.*E»9»/ 


determine  Mf rHaO  to  be  usec: 

1  -  iNfOME  MAXIMIZING  (»ARNER| 

2  -  EXPECTED  LIFETIME  earn IngS  IuSaF) 


REACI  I  5 • 2  0  C )  jMETh 
*R l TE ( I  4  »  20c  I  J^ETH 
FORMAT! | | ) 

IS  RUN  FOR  OFFICERS  OR  ENLISTED  7 

1  -  0FfIcErS 

2  -  E N ,  ISTEo 

READ!  I  5 • 2c  G  1  jRUn 
AN  I  T£ (  |4»2Cr  I  j«On 

oeterm inE  a, tentative  to  be  processed 

1  -  P  C  M  c 

2  -  C5C 

3  -  US»F 


READ(|5,2rai  jAt-T 
*R I TE  < 1 6  1  20f  !  jAlt 

reac  in  cpi  anc  pat  raise  factors 

READ(1S,22C)  CPI.PR 
AMITE!  I  6  1  2 2 0  I  C M I ,  M  R 
FORM*  T ( 2FS . 3 ) 


9s:c  select  rR|Nt  option  -  i.e,  peleu  print  of  pccls  anc/cr 
94IC  MET  FNT 1  ON  0  AT  a  7 

97:c  ,  .  v e s 

98 :c.  2  -  NO 

99  :c 

Sc:  READ! I S , 2  s I  (  iCEifT.iskip 

Si:  *R|teii4i2S|)  iuei.et,iskip 
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52 

251 

S3 

C 

SN 

c 

55 

c 

S6 

c 

57 

c 

S  8 

c 

59 

c 

AC 

A  1 

A  2 

c 

A3 

c 

AS 

c 

A  5 

c 

A* 

c 

A  7 

66 

®9 

7  C 

1 1 0  2 

7| 

ices 

72 

c 

73 

c 

7  H 

c 

7  S 

76 

7  f 

78 

79 

1 0  1  2 

ec 

iGoe 

81 

ICIC 

82 

c 

83 

c 

8  H 

c 

8  5 

86 

87 

66 

flv 

1  C  2  2 

n 

1  C  1  8 

8  1 

1  C  20 

82 

C 

83 

c 

8  9 

c 

8  S 

86 

8  7 

8e 

1  E  32 

89 

1030 

ICC 

C 

i:  i 

C 

1  C  2 

C 

K  3 

ICr 

ICS 

1  C  6 

1  C  R  2 

I  Z  7 

1  u  hC 

1  Z  H 

C 

FORMAT (21  I  * 

SELECT  pH | N t  OP^IoR  ahERE! 

1  -  OELfTE 

2  -  cei-fte  Current  only 

3  •  partial  alt 
*•  -  PuLl  alt 

READ«|5,2cC|  jPRf 
*RITE<I6.2C0>  jPRT 

REAO  INPUT  pILE 

READ  IN  0[SfOuNT  FACTORS 

DO  ICCO  I  ■ I  ,Ha 

READ! IS.IOCjl  OR  I  I t I  I ,CR«I ,2) 

*R  I  Tt <  |  6  .  |CfZ )  Or  I  1 . I  I  |0H(  I  ,2) 

FORMAT ( 2F  S  •  3 I 
CONTINUE 

READ  In  PROhOTI°N  PROBABILITIES 

00  1  c I C  10*1.2 

DO  1008  IK*|,3C 

READ  I  IS . 10  I  2  I  (PROP* J. IK. 16  I »J*I ,Al 
*RIT£I|*i|G,2)  I  PROM | j, IK .16  I .2*1 .61 

F0RMaT(aF9.7» 

CONTINUE 

CONTINUE 

RtAU  IN  ReEnliSImenT  rates 

DC  |  C  2  3  U6.|,2 
OC  IU8  IkK.i  ,31 

READ!  I  S  ,  1 c2  2  I  I «E T I  I KK  .K , I 6G I ,K * | , 6 » 

ARITtl  1  A  .  I C  2  2 |  iRpTI  I  K  K  .  K  .  [ G  6 )  .  K  ■  1  .  6  I 
FORMATIaF*.. | 

CONTINUE 

CONTINUE 

READ  IN  NQN-ETS  CONTlt.UATICN  RATES 
00  IC3C  1kA.|  ,31 

REAC(IS,lc32l  (CcnTI|nA,j,2|,j«|,4| 

*R|  rc< 16. |Cj2|  IcONT(iKa,j,2),j*i,A) 

FORMAT  1  6  F  6  • H  I 

CONTINUE 

real  IN  CONTINUATION  rates  beyond  2C  YEaRS 
L  C  IE  R  r  I  «  P  .  I  ,  I  0 

RE  AU (  I s ,  ■ C  RF I  |RETYN(|KB,j|,J«|,m 

AR 1 T  E 1  I  6 . iC.it  <KfTYR(lKa,JI,j«l.Ml 

ECRMAT 

c  c  i.  r  1 1  u  i 
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c  s :  c 

re  ao  in  Tenure  Bounds  -  ist  y«  pk0m,  hTt 

ICSC 

1 1 : 

DO  10S0  IkC.1,2 

12: 

00  IC60  IgC.1,3 

13: 

REA01  1  S  (  1  C  6  2  )  IJl*n(JilCjC.lKC|iU«|,6) 

is: 

6R|TtlU,|0*2|  (jTAB(jiUC,IKC>iJ>lt6) 

is: 

>062 

FORMAT ( 6  I  3  1 

ia  : 

1  0  6C 

CONTINUE 

I?: 

1USG 

CONTINUE 

ie:c 

n:c 

READ  IN  5  T  M  YEAR  POPULATION  POOL 

2c  :c 
2 1 : 

00  1 C  7  C  IeN.I.S 

22; 

REAOIIS.IcTJI  ( StpOOL |IEM,JM,2I,JM»I,6> 

23: 

A»lTE(l6.l072|  <STP0CL<IE*,JN.2I,jH»|,6| 

2s : 

1072 

format ( 6  f  7  *  1 1 

2s: 

1070 

COM  l  N u e 

2* :  c 

27:C 

read  in  mortality  rate* 

2a:c 

2?: 

oc  iceo  iM«i,s6 

jc  : 

RtA0tlS.lLB2l  tTAfllM,lCI,IC-li2) 

3 1 : 

AR1TEI|6i|C«2|  <FaC<IM.IC>,|C»I,2) 

32 : 

1  C82 

F0MM»T(2F6«sl 

33 : 

ICBC 

continue 

3s:c 

3s:c 

read  in  elasticities  -  bfya  values 

36  :c 

37} 

00  ICSC  ij“l.30 

3  8  1 

HEAO(IS,IO’2I  ( Be  T  A  1  1 J • J 1  1  *  J 1 • 1 *2) 

3S  : 

ARITE*  1 6 ■  1  0  s  2 )  1bfTA(IJ,j|I,JI«|,2I 

so : 

1 0  S2 

FORMAT  1 2Fs«  3 ) 

si : 

iCSO 

CONTINUE 

s  2 :  c 

S3:c 

r e ao  in  civilian  fat 

ss  :c 
ss : 

DC  |  | CO  I R ■ 1 »  S  6 

s» : 

RE  AO  I  IS  .  1 )C?  >  <Cpt|R,i,|(,R»,IGR»|,21 

s  7 : 

ARIT£l|6.llr2l  <CP(  IR  .  1  . IGR 1 . I0R.1 ,2 | 

sa  i 

I  102 

FORMAT  1 JF  7. | ) 

ss : 

1  ICO 

CONT 1 NUF 

sc:c 
5i  :c 

READ  IN  M  |  L  |  T  A  R  Y  f-  A  Y  -  I.C*.  Rl“C 

s  2 :  c 

S3: 

OC  l | 3  C  ImM. 1  ,2 

Ss : 

00  1  1 2c  IKC.I.3C 

5s: 

REALMS,  l|2j)  IRMC(IRCtJM|IRMI|JM.|i6) 

sa  : 

ARlTtl  16.1  172)  *Ri-C<|FC,„m,|Rm>.  .  ■  .1,6) 

s  7 : 

1122 

FORMAT  I  6F  7 •  1  1 

5s : 

1  1  20 

CCNT  1  NUT 

ss : 

1  I3C 

ccnT 1  nut 

6  c :  c 
6  1  :c 

RFAC  IN  CuMmENY  RfTIRFPENT  FAY 

62:C 
63 : 

DC  ||S0  IRC. 1,2 

6s : 

DC  ||SC  IC s.1,30 

6  s : 

NEAOl  15,1 1  s  2  1  •  R  c  d  R 1  IC5 ,jC ■ IRCI .  j  c  ■  • .  6  • 

t  LAST  Y K  PROM 


V 
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I  1*71 
*  ua: 

16  9: 
I7c: 
171 : 
172: 

17  3: 
i7s: 
I7s: 
17«: 
177: 


*R|TE<I«.|I«2|  <RcUR<|CS.JC,I»GI.jCM.A| 

FORMAT 1*F8« I > 

CONTINUE 

CONTINUE 

REAC  IN  *|ThDRA»AlS  FRGM  RAlT 
OG  l|AQ  I Y* I t  30 

REACH  15 . 1 |*2 )  IhA(|T,|G,i),|0*1>6I 
A  R  I  T 1 1  I  *  ,  1  I  *  2  |  'HaIIY,U,|),IC»I.A) 
FORMAT  I  *F  7  •  I  1 
CONTINUE 


1 7  a :  c 
1 79 :  c 
l  a  c :  c 

lei : 
182: 
183: 
ism: 
i  a  s : 
l  a  6 :  c 
i  a  7 ;  c 

1  a  e :  c 

189*. 
i9o: 
i9i : 
192: 
193: 

1 9  *« : 
195: 
196 : 

197: 

198.* 

199! 

2cc : 
2ci : 

2  c  2 : 
2C3: 
2cm: 
2l5: 
2r* : 

20  7  : 

"  2C«: 

20  9  : 

2ic: 
21 1 : 

2i2: 

213: 

2 1  m  : 

2 1 5 : 

2i6: 

2i7: 

2 1 8 : 

2 1 9 : 
22c: 
22 1 : 


REAO  IN  H|ThCRA*AlS  FROM  FOND 
*  DO  1  1 7 Q  1*0.1,30 

READ! IS, 1 1  7; 1  1*0 1 !»0 , 1  Go  , I  I , |60»l ,*) 

AN  I TE ( 1* , 1 172 |  1*0 ( 1*0 • 160,1 > ,IGQ.| ,6  I 

1 172  FOR  M A  T I 6F  7  •  I  I 
1170  CONTINUE 

read  in  alternative  systems 

00  1200  IAL.1,2 
DO  1190  I  AO  T* |  ,2 
DO  1180  | Y  A. I ,30 

RE  AC  1  IS. I  1 2 1  I R ALT  I IYA,JAL,lAOT,IAO) .JaL.I ,*) 
ARITE(|*i|Is2|  <RaLT ( I Ya , UAL . 1ALT , IAL ) . JAL*I .* I 
1  |82  FORNaTUFb*  I  I 
1180  CONTINUE 
1190  CONTINUE 
1 200  CONTINUE 

OC  10  J«l,5 
00  10  1-1  . 3  t 

CONTI  1 , j , 2  I  «  cOnt<  I .6.21 
10  CONTINUE 

OC  80  J G *  I  I  A 
DO  1  VC  1  J  Y  Y  a |  ,30 

RCURl JYY,jG.2|  *  RCOR UYY , JG  .2 >  •  1*1 

RALT t JYY  .  jG  ,  |  ,2 >  .  R A L T ( J Y Y , J G « I . 2  I  •  1.1  •  RAljYY.JG 
RALT<JYY.jG,2,2t  »  R ALT  1 JYY , JG  .2 ,2  I  •  I. I 
RAlT! JYY,jG,3,2'  .  RAlT! JYY,JG.J,2)  •  l.l 
I  9  C I  CONTINUE 

DC  82  J  Y  Y  « I , 3 | 

00  8  M  JYi 1 1 JQ 
RLIJYY.jG)  .  ;,C 
DRLljrY.JG*  «  C«C 
V( JYY , JG. I »  •  C*C 
V1JYY.JC,  ,21  «  C  •  C 
TCUNT ijY  ,jG  1  .  C.n 
RSI  JY.JG.jYrl  *0,0 
TlJYY.JG.lt  *  0  «C 
T  <  JYY , JG ,2  I  «  0»C 
ARS ( JY , JG .„yY  I  ■  r.C 
DRSlJY.jGl  .  C  «0 
OELH 1 J Y , JG 1  *  0  *C 


•  I  > 


22 


RPRIMEljY  ,Jf.  1  •  C.C 
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223  ! 
2  2m: 
225: 
22*: 
227: 
22a: 
22a: 
23C 

231 

232 

233 
23*» 

23a 
23* 
237 
23a 
23a 
2ac 
2a, 
2a2 
2  a  3 


273 
2  7a 
27a 

276 

277 
27a 
2  7  9 


as 

82 

80 


2032 


8* 


22C* 

220S 


CONTINUE 
CONTINUE 
CONT |NU£ 

00  2C32  JT*| ■ a* 

00  2c 3 2  Jh« , ,2 

CP»0 J  T  J Y • J* ,  a  C,r 
CCNT  I  N U f 
00  8*  |  p»  |  1  a 

CO  8*  JO* |  •  * 

PCCC  I  IF,  J(..|  » 

PCCc  t  I  p  ,  J(,  >  2  • 
continue 

IMu»LTtGT‘3.0**JNON.NE.2l  60  TO  22  0  9 

00  2 2 C 0  t  r 8 a  I  ,  I 0 
OC  2208  j  6  8  a  I  ,  a 
I  102  a  |H  .  JS 

J  6  F  •  jCS  a  2 

PET  S82«j8n2.Jnuni  •  *ITYH  I  IyN  ,J6«  I 
COM  i 
COM.  'a 
*  ■  (  l  .  - 


c.c 

c.z 


pp  I 


C  P  !  ) 


2  a  a : 

OC  .’«S,  P  a  •  |  ,  Jf 

2  a  5  : 

0  0  -  S  S  1  P  t-  •  |  .  6 

2a*i 

OC  It  4 1  P a •  1  ,2 

2  a  7 : 

paCIP’i-O.Pfcl  • 

>  *  )  4  l«  a  a  P  Y  1 

2a*  ; 

2*9  1 

CON T INCf 

2as; 

I  F  1  -  a  C  7  , 4.  T  .  2  1  6  0  1C  2  1 .  ; 

2SCT 

CC  2*„c  j  t>  .  1  ,  a 

25, : 

5Ev(j0a,.*LTi  «  C.- 

2  S  2 : 

CC  2„;g  a*».l  .  J" 

253! 

*01-”.  jOF  .  .  4(  T  1  a  r .  ' 

2  a  a  i 

2*00 

ccnt 1 Ncr 

25a : 

2700 

CONT INC f 

250: 

5E  y  t  I  .  1)  a  ssa.a-  .  7,5  . 

l  k*«  1C  1 

257 

5EVl2.ll  a  7  2  |  a  «C  a  7.5  a 

1  *  • . 2C  1 

258 

5EvlJ.ll  a  05C.2c  •  S , a  a 

1  ♦  •  4  2  3  1 

25s 

5EVIa.ll  a  •  I'-.S 

•  1  a • »2  a  1 

2  6c 

5  1  V  <  5  .  1  1  a  |2flSa«-  a  |  1  a  5 

a  1  7.  •  •  2  a  1 

2*1 

5  t  V  1  6  i  ,  (  a  r  at 

2*2 

00  7*  j  „  ■  |  •  J  3 

2*3 

a  N  a  J  g 

2*a 

1  F  t-RCN.Eaa  1  1  l>ajjai 

2*5 

F  <  J  -  ,  J  F  c  *  1  a  F  »  C  1 «  N  , - P. N  | 

2*4 

* 

0 ( J  J . J  N  C  M  a  I  1  »  C  ♦  CPI1  7 

1 1 a c  4  unirn.jponii 

2*7 

76 

CCNT  J  NCf 

2*8 

OC  2  75  |  P  V  N  a  1  , a  6 

2*s 

PM  ■  MVP 

270 

IFI  jNUN.Cf  |  >  PPapyR-a 

271 

CP*Cw*PYP,JPUNt  a  CPlPTN.I 

»  j  P  0  N  1  a  lu  aa  pP) 

272 

i  7  5  | 

CONT INUF 

c  I  VPV  <  a* ,  |  »wRuN  » 

CC  6  22  jC  ,  ,  a5 
JC*  •  a*  .JfP 
OU  ■  <  I  a  C  *  CPI*  /  <  I  a  U 

C v  *  c  i  ypy  <  a*  ,  1 • jrun 1 

OC  62  Ja!,yrp 

JT  •  a*.J 


CP»tJla*,JPUN|  a  F  »C ( H* .  jRCN  ) 


4  OP  t  uC* , jPUN  )  I 
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2ac: 
y  i : 
282  : 
283: 
288: 
2as: 
28$: 
287: 
288: 
289: 
29c: 
2.9 1: 
292: 
293: 
299  : 
29s: 
296: 

297  : 

298  : 

299  : 

3co: 
3Gi: 
3C2  i 
3C3: 
3c  8: 
3c$: 
3C*: 
3C  7  : 
3cb: 
3C9: 
3ic: 
Hi: 
3 12 : 
313; 
319: 
315: 
Hi: 
3i7: 
3ie: 

319: 

32c: 
321 : 
322  : 
323: 
329  1 
32s: 
326: 
32  7  : 
32e  : 
329  ! 
33c: 
33 1 : 
332: 
333  : 
33«: 

335  ! 

336  : 


I 

CV  •  EAC1jT,JRUN|  •  ICPROJljT.JRuM  •  DO  •  CVI 

62  CONTINUE 

CIVPVIJC*.I,JRUN|  ■  CV 
622  CCNT |NUE 

DC  63  Jal  ,96 
00  43  J js2  i  6 

CIVPVl J.Jj.jRuN)  a  CIVPVIJ.t.jRUM 

63  CONTINUE 

00  3C7  j-20,29 
DO  3C7  J Ja3  ,9 

CIVPVl  J,JJ«  |  I  a  ClVPVIJ.I.l)  •  1.0 
307  CONTINUE 

00  3 | I  J*2S,96 

CIVPVIJ.5,1 }  a  C|VPV<j,|,|»  •  1.0 
00  31  1  J J • 3 ,9 

CIVPVlJ.Uj.il  «  ClVPVIJ.l.tl  •  1.0 
3(1  CONTJNur 

00  3307  Jal6,2C 
00  3307  Jj«i  iS 

CIVPVl J.JJI2I  *  CjVPVlJtl >2|  •  I.C 
3307  CONTINUE 

00  331  1  Ja2  j  ,96 
00  331  1  JJ> |  ,9 

CIVPVl J.Jj.21  a  C|VPV( J.JJ.2I  •  I.C 
33 | |  CONTINUE 

00  3312  J a2 |  ,96 
00  3312  J  j*$ , 6 

C1VPV1J.JJ.2I  ■  C ! VP  V 1 J i J J .21  *1.0 
3312  CONTINUE 

OG  37  J6«l»6 

00  37  JY-1.30 

JVR  a  jy  .  j 

IF  I JRUN.EO. I  I  jTR.jT.O 

P  V  C  1  J  Y  .  J  G  ,  J  R  U  r !  1  a  CIVPVl jVR.Jfi.JRuM 

37  CONTINUE  ' 

JL06R  a  | 

JUPPR  a  6 

IF  (  JRUN.Eu.  |  I  jUo/.F  a  2 
IF  1 JRUN.Efc. I  I  jGpph  a  5 
00  38  Kal  ,2 
OC  38  J  a  2 , 6 

J  J  «  JTaB  1  J,  I  ,  jRur.  I  •  1 
PVCIjJ.J.M  a  PVc<  JJ.j-l  ,K) 

38  CONTINUE 

lFIIOELrT.Ec.il  0  C  TO  2063 
6R I TE I  6 . 2c&} 

2CS  FORP*T ( |N | , , X , »Otc IS  ION' ,5» , *CONT INUAT ICN*  .3*  .  *  GRaOE  ».3a. 

•  *  GRADE  • . 3  X ,  •  GrAOC  f  1 3  X .  *  GRADE  ’.S*.*  OraCE  •»,3X,»  GrAUE  *1 
*R|TEI6,2C4| 

206  F0RMAT|9X,,y£aR,,||X,«TEAR,.ICX,»E9,.B*,,ES»,8X,»E6*,«X, 

•  *£7*,8X.»Er*,RX,*E9*| 

2C63  CCNT|Nur 

OC  7  |  c  J  T  a  I  ,3c 
00  7 | C  jCal.6 

RL(JY*|,Jb>  •  RCun I JY  ,  JG , JPUN |  a  PVC I jY  ,  JG  ,  jRUN  ) 

ORLlJY.j  tjG|  a  NalTIjY.JG.jALT.JRUM  •  RCURljY.JG.jRUM 

IF IJY .EC • jTaSI J«,2 i JRUM I  CNtl JY. | . J6)aoRU • JY* I , JG I *SF V  I J« . J60 T I 


J  1 


0-6 


CAA-TP-80-1 


337:  7 1 0  CCNT I  Nut 

33«:  |F( JMETh.eS.  I  I  Go  TO  BCI 

339:  DC  7 | 5  JGM«jLO»P.jUPPR 

3tc:  JGR«7*jcM 

3<t  |  :  JLO.jTaM  jGr  ,  1  ,  JRuM 

3t2:  JH  1  «  jTAB  (  jGr  ,2  I  JRuN  ) 

3<i3:  jnum  •  c 

3tt:  JLOA  •  jT*B  (  1  ,  I  •  JHM 

Sts:  00  7s  1  jt««jlc».jhI 

3*t«:  JJ  •  JH  1  -  jMJH 

St  7  *  I  JNUM  ■  G 

sta:  00  752  ijtp.jj.Jhi 

3tPI  kj  •  jh 1  -  UNU* 

Ssc:  IF  OCJ.LT.  jLc  I  GO  to  7SSS. 

SSi:  IFIKJ.hc.jHi)  GO  to  7SS 

35  2  ;  V  I K J *  I  ,  JGR  1  jRjN t  •  . C  2 

363:  *S I JJ . JG« ,K j» | )  «  G« 

35t:  T IK J. I  ,  JGR  ,  jRUN  1  ■  PL(Kj.|,jGRI 

sss:  .aRSI  jJ,  jGr.kJ.I  >  ■  c. 

3Sa :  GC  TO  755 

3S7:  7S3  CCNT JNUE 

3S8 I C  *  |F<KJ.NE.JJ.3.A,'IO.KJ.NE.JJ.7.AND.KJ.NE«JJ»I|.A,'O.KJ.NE.JJ.|5 

3S9:C«  •  -AND .K j.nE . Jj* 1 9 . ANp.K J.NE . J j«23.ANC.K j.nE. JJ«27 I  GG  TO  75t 

StC:  IFlKJ.MF.JJ.3l  Oo  TO  S82 

3a 1 :  go  tu  899 

362:  SS2  IFIKJ.NC. Jj.71  00  TO  8St 

3631  GO  TO  at* 

S6t:  8  8t  IF  IK J.NE «jj. I  I  I  GO  Tc  886 

3as:  GO  TO  8pP 

366!  886  IF (KJ.NE* JJ.IS1  GC  TO  888 

3671  GO  TO  8RP 

368:  *88  IF (K J.Nt. JJ. IP  I  GC  TC  8P1 

36p;  GO  TO  8  pp 

370  :  8 P I  IF (Kj.M . jj.23  I  GO  TC  eP2 

371!  GO  TO  89P 

372:  8P2  I F (K J .N£ . j J.27 |  GO  TC  7St 

373:  8PP  V  I  K  J ♦  |  ijGNijRUNl  .  PET'KJ.I  .JgR.JRLM 

37t:  T I K j. | , jGR . jRjN »  .  RLIKJ.I.JGRI 

37S:  GC  TC  755 

376:  75t  CONTINUE 

377  :  VIKJ.I  .jGk.jRLNI  .  CCnTIkj.i  ,jfcR,jRLN> 

37«:  T ( K J» I , J&K I jRjN >  «  C.C 

37P:  if  Ik J. 1 ,LE .7C .OP . jALT ,GT. j )  GC  Tc  755 

3ac:  vikj.i ijchijRuni  ■  pet(kj»i .jgp.jrum 

3  a  I  :  T I K J. |  ,  JGR . jRUN 1  .  PL (KJ. |  ,  JGR  » 

392:  7SS  CONTINUE 

383:  IFUGP.t.E,*)  GC  TC  TS6 

3at:  PS  I  J  j  .  jgN  ,K  v.  I  >  RS  (  J  J  .wGR  .K  j*  I  I  .  V  (  K  j  ♦  I  1  jGR  .  jPuM  •  cIKJ.JRUnI  * 

3as:  •  RHC(Kj,JuR  ,  JRUfil  *  0  I  K  j  ,  j  R  j  N  |  •  1  1  ..ylKJ.I  ,  JGP.  jPUMI  • 

386:  •  T  IK  J.  |  ,  JgP  .  JRUl<  I 

3871  GO  TO  757 

388  :  756  COl.TINur 

389  :  RS  (  J  J  .  JC-R  ,K  J  )  ■  I  RS  (  J  J  .  JGR  .  K  J*  I  I  •  VIKJ.I  .JGH.JR'JPI  •  ClKj.jKUM  ♦ 

3PC:  I  PHC  IK  j,  jgN  .  JRUN  1  ♦  C(KJ,J*UM  •  II.-vIkJ.I.JGP,  jPUMI  * 

3  P  i  :  2  TIkj.i  ,jgP,jRUN|  I  •  I  I i.RACM Jv8. I .Kj.jPUNi I  ♦ 

392:  3  PPCMl J(R.I .Kj.JRuNI  •  KSI JJ.JGP.I ,Kj) 

393!  757  CONTINUE 
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39  m 

395 

396 

397 
39(1 
399 
ICC 
•«a  i 
907 
903 
9CM 

905 

906 

907 
9Cd 
939 
9  I  C 
9  1  1 

912 

913 
9  1M 

915 

916 
9  1  7 
916 
9  19 
92: 
92  1 

922 

923 
92m 
92s 
92t 

927 

928 

929 

930 

931 

932 

933 
93m 

935 

936 

937 

938 

939 
9MC 

MM  I 
MM2 
9  M  3 
9  M  M 
9M5 
9  9  6 
997 
9  M  8 
9  M  9 

9SC 


7520  IJNUM  *  IjNutUI 
752  CONTINUE 
IJNUH  ■  0 

00  758  iJyfi  B  jJ.jH! 

KJ  ■  JH1-|JkUR 
IFI<J<OT<J0OI  6°  TO  7580 
|HKJ<NE<jH|)  gO  to  760 

T  «  H  J  ♦  I  ,JGRijRUN>  b  RLUJ*1  ,J&RI  *  0*0  (  K  J*  I  •  JG«  * 

GO  TO  3376 
760  CONTINUE 

C*  IFUJbNEbjJbS.ANO.KJbNEbJJbTbANC.KJ.NE.JJbIi.ANObKJbNE.JJbIS 
C*  #  bAN0bKj.nE.JjbI9.ANC.*J.N£. Jjb23bANi>.KJbKE.JJb27)  GO  TO  7S* 
ITUJ<NE<J<I<3I  GO  TO  1  8  8  2 
GO  TO  1899 


1882 

IF U J. N£ b J J.7 ) 
GO  TO  1899 

Go 

TO 

(889 

|689 

|FUJ.N£.jJ.I  |  1 
GO  TO  1899 

GO 

TC 

1886 

1886 

IFIKJ.NE.JJbISI 
GO  TO  1899 

GC 

TC 

1888 

1888 

IF  UJ.N£«JJb19! 
GO  TO  1899 

GC 

TC 

1891 

1691 

IF (KJ.NEbjJb23I 
GO  TO  1899 

GC 

TC 

1892 

1892 

IF  UJ.N£.jJb27) 

GO 

TC 

759 

1899  VUj*l  .jGR.jHUNI  b  RPRUEUjbi  bJGM 

TUJ9  1.jGR.jRuM  a  Rt.  U  J»  »  ,  jBR  )  *  0« L  1  K  J ♦  1  >  J&R  1 
759  CONTINUE 

IF  Uj»|  .Le  <2C.0R.  jALT  .CTO  )  GC  TO  33  76 
V  •  /.  JB|  ,  jGR  ,jRuN  >  b  RFRIME IK J«l »J6R I 
Til  JB|  ,jGR*jRuN»  b  RLUJ»l,jG(<t  b  DRLUj»1»JgRI 
3376  COT  T  I  N  u  E 

|F (JGR.Nk.8l  GC  T  3  76  1 

aRSIjj.jur.kJ1  ■  »R5(j*.jGR,KJ«II  b  w(Kjb|,jgR,jRUM  b  CUj.jRCnI 

1  ♦  RHC  U  J  ,  Jf.R  ,  J*UN  I  ♦  >  0  U  j  ,  JG*  •  JALT  »  b  DUj.jRunI  B 

2  I  |  .-V  U  Jb|  ,  JGR  <  JRuM  I  •  TU  JBl  ,jf.h,  jRUl.l 
GC  TO  762 

7  6  I  CONTINUE 

AKS  (  J  j  ,  jGK  ,K  J  1  •  (ARSIjJ.jGR.KJbi  )  b  vUJbI  .JGR.jRUM  b  0UJ,J»LM 

1  ♦  *0  u  j  .  jGr  .  J»LT  1  B  RFC  u  J  ,  JGR  •  JRON  I  ♦  CUj.jRuM 

2  •  (  I  <  -VUJbI,  JGR.jRUN  1)  b  T  U  Jb  |  ,  JON  ,  JRliN  1  |  b 

3  I  1  <-PhCMJ(.  Kb|  <  k  j  ,  J  :<  U  ’<  1  I  t  8RCMI.gR»1bKJ,JRuN)  b 
9  ARS(JJ,JGRB|,KJ| 

7  6  2  CONTINUE 
7580  IJNuN  b  l jN  u  N ♦  I 
756  CCNTJNjr 

IF ( jj.LTb jLc  I  Gr  TO  75  10 

ORSIjj.jGRI  b  aRSUJ.JGR.jji  .  RSUb.jGR.jJ) 

0ELR1JJ.JC-R)  b  8£TA(jj.JhUN)  •  R£  T  1  J  J  .  JG*  .  JRuM  • 

1  « ORS ( J j . jGR ) /R5 ( j j , jgR . j J |  -  CRC I JJ • jGR >/Nl I JJ  .  JGR 1  I 
RPR  1  RE  (  j  J  ,  Jf.R  )  ■  mET1jj.jGR.JRCM  b  OEUhIjJ.jGR) 

IF  1  "PR  |  i'E  (  J  j,  jG*  I  ,GT.  |  .0  1  HPR|PE1 JJ.JG*t  b  C  ON  T  I  j  J  ,  JGR  .  JRuM 
lFlnPR  1  jE  I  J  j  ,  JGH  I  .lT.JbC  I  RrR|rEIJJ»JC<R)  •  0.C 
7  5 | 3  JNUP  «  j  N  u  P  *  I 
751  CCNT|Nur 
7 | 5  CONTINUE 

680  IF ( JALT  ,GT  .  3  1  fC  Tc  3m29 
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isit 

00  3l2a  |REtYR«2I,3C 

9121 

DO  3a2a  I jGr  *  i 1 * 

1S)t 

CONTI IReTyR.I J6riJRUN»  ■  RPRIPEl IRETTR.I JgR) 

95at 

3121 

CONTINUE 

list 

3129 

CONTINUE  r,' 

list 

00  '7*3  J6R«| ,t 

157  t 

00  7*3  |R.I  ,a 

lid 

- 

POOLlIP.JsR.il  *  STPOOLIIP.JOR.JRUNI 

lilt 

7*3 

CONTINUE 

1*01 

00  775  |TRaS.30 

1*|t 

DO  7*a  jGR*  j 1* 

1*21 ' 

DO  7**  Jp.l.a 

1*Jt 

P00LIIP.J6R.2l  ■  POOLI IP. JGR. 1 1 

1*1t 

/** 

COM  |NUF 

1*St 

JLO  *  JTNBl jGR.I ,jRON) 

1*4  t 

JHI  •  JT»Bl jGR.2,jRUN| 

1*»S 

1 F  (  ITR.LT, JL0»l  *  GO  TO  7*5 

1**i 

IFIIYR.GT.Jhll  Go  TO  7*91 

i*i: 

TCONTIIYR.JgRI  *  1  *PR  1  PI  1  IYR.jGRI  •  POOlU.JGR.U 

1701 

|  COM<|yR.JgR.J*Un>  •  (POOL  12  .JGR,  |  1  ♦PCCLU.JGR.il  * 

*7  1 1 

2  POOL < 1 ,  J&R . 1 1 1 1  /  (PCCLIIijGR.il  *  POOL  12  .  JGR • 1 >  • 

172: 

3  POOL  1 3 , JGR . 1  1  ♦  POOL |9 .JGR , II  I 

1731 

GO  TO  765 

97a  I 

7*aa 

CONTINUF 

97St 

IF  I  IYR.Lt.JhUI  1  60  TO  7*1 

17*  X 

oo  7«sa  ip*i,a 

177  t1 

7*sa 

POOLI IP,  J&R.I 1  •  c«0 

17*  t 

GO  TO  7*1 

*79 : 

7*5 

CONTINUE 

laot 

IF  1 JGR.eO. 1 .OR. JGR.ES.* I  GO  TO  7*7 

Mil 

00  7*8  IP. 1.3 

1*2S 

POOL  (  IP  ,  JGR  .  1  1  *  (  1  .-PNOM  JgR*I  ,  ITR  ,JRUM  |  .  CCnT  C  |  Yk  ,  JGK  .  JNLNl 

i*3t 

1  POOL< | P» l . jGR ,2|  ♦  PROM JGR. IYR.jRUNI  •  C On T ( 1 YH , JGR- 1 • JRL N 1  • 

i*it 

2  POOL! |P*| , jGR* 1 ,21 

i«st 

7*8 

CONTINUE 

n*t 

POOLia.jGH.il  «  1  |,-PH0R|JGRM.IYR,JRUM)  I  •  RPR  I  HE  1  1  YR  ,  JGR  1  • 

1*71 

1  POOL  I  1 , JGfi .2  I  ♦  PROPIJGN, IYR.JRUNI  •  RpK 1  He  I  1 TR • JGR - 1 1  • 

ia*t 

2  POOL  I |  , JgR-I ,21 

iait 

GO  TO  7*9 

not 

7*7 

CONTINUE 

nit 

IFIJGR.EG.ti  GO  TO  770 

192 1 

00  771  ip. 1,3 

113t 

POOLI IP, JgR,  II  •  ( |.«PNOHI JGR* 1 , | YH , JRUM  I  ,  CCnT 1 | YR , JGR . JRUN 1 

Hat 

J. 

|  POOLI !P»t .jGR,2) 

ns: 

771 

CONTINUF 

ii*t 

P00LI1, JGR.I 1  ■  (  t .•PROM JGR* 1  ,  1  YH  ..RUN  1  1  •  HPR I  HE  1 1 YR . JGR I  • 

19  7  t 

1  POOL  1 |  . JgR , 2 | 

99a: 

GO  TO  7*9 

199  S 

770 

CONTINUE 

>CC! 

. 

00  772  IP. 1.3 

SOI : 

POOL  I  IP,  JGR  .  1  1  *  COM!  IYR.JgR.JRunI  •  POOL  *  |  P*  1  .  JGR  ,  2  1  ♦ 

•  0  2  S 

1  PKOHI JGR , 1 YH , JRUN >  *  CONTI |YR,J6R«l ,jRuN|  .  POOL  1 1 P* 1 , JGR. | ,2 1 

SC  3 1 

772 

CONTINUE 

Scat 

P0OLia.jGR.il  .  RrRIPEl IYR.jGRI  •  POOL < 1 • jGR . 2 1  ♦ 

sos: 

1  PROHIjgR.IyR.JRU,.  1  •  RPRINF  1  ITR, JOR-I  1  •  POOL  1  1  •  JGH«  1  ,2  1 

sc*: 

7*a 

CONTINUF 

BO  7 ! 

IFIIUFLET.Ec.il  GO  TC  775 
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sea : 
sc? : 
sic: 
s  1 1 : 
s  1 2 : 
su: 
sm: 
sis: 

Sja: 
S|7j 
5 1  e : 
5i9j 

s2q  ; 

521  J 

522  : 
S23: 
j2a: 
S2s: 
S2a: 
S2 ; : 
5  2a : 
S2s : 

sic: 

S31 : 
532  ! 
S33: 
S3i: 
5  36  : 
53a : 
5  3  7  1 
538  : 
53S : 

smc  : 

sti: 
5S2J 
5  6  3: 
566  : 
565  : 
5  6  6  : 
56  7  ! 
56a: 
S6s: 

ssc: 
•ss  i : 
5S2: 
55  3  : 
556 : 
5  5s: 
556  : 

55  7  ! 
556  : 
5  5  6  1 
"  6  c : 
5a  i : 
542  : 

56  j : 
56  m  : 


I 

OC  776  |P*I,6 
|SYR  ■  |YR  ♦  |P  .| 

*R|TEl6,2|0)  JSTR , I YR , (POOL  I  IP  ,  J,2 ( i J»l ,6) 

2|C  P0Kt'*T(5X.l2.|3*,l2,8*15lF7.l.3*),r7.1t 
776  CONTINUE 
775  CONTINUE 
GO  TO  669 

801  CONTINUE 
JGR  ■  6 

JLO  •  JTAfl I jGR , 1  ,  jRUN  ) 

JRI  ■  JTAfj  <  jGR  ,2  ,  jhLM 
00  8CC 

DO  806  KJ.Jj.jPl 
00  8CB  f  S  T  *  j  J  ,  K  J 

PS ( J J , jgR ,K J I  <  RS < JJ . JGR .K J >  ♦  RPC  1 i ST , JGP , jROn »  • 

I  0 (J J  ,  JRUN I «• (  I St.JJ I 

*  A«S 1 JJ , JGR >(J |  *  »PS 1 JJ . JGR ,x J )  ♦  <RHc< |5t. JGRiJRUN)  * 

I  60 ( 1  ST , JGr . JALt I  I  •  0 1 JJ  •  JRUN  I  ••  IIST-Jjt 
BC6  CONTINUE 

RS ( J J  i  JGR  ,R J  I  «  RS ( JJ , JGR ,* J )  ♦  RL I  * J* I  ,  JGR >  •  DIJJ.JRUM 
1  • «  1 R J- JJ* :  1 

ARS<  jj.jGR.rj)  *  *RS(  jj.jGR.Kjl  *  IRURjMijGSI  ♦  ORL  (  K  J*  I  .  jGR  I  I 
I  •  OlJJ.JRUfl  »•  |NJ.JJ*1) 

IFIRSt jj.jGr  |K J1 .lT.RSI JJ.JGR.3l  I  1  GC  To  gC2 
RS(jj,jgR,3,|  •  RSUJ.JGR,FJI 
T 1 J J  > JGP  .  I >  -  KJ 

802  IF (*RS( jj , JgH.K J) .LT.»fiS( jJ,  J&R.3I  1  I  G°  Tc  8C6 
ARS ( j J , jGR • 3  I  I  *  A RS ( JJ , jg« .* J > 

T I j J ( JGR i 2  *  *  K  J 
606  CONTINUE 
8QC  CONTINuf 

OC  8 1 2  [JGh.1,5 

JGR  *  6  -  1  jGR 

JLC  *  J  T  A  6  1  j  G  i?  ,  I  ,  j  R  HI 

JPl  *  JTAb  <  „&R  ,  2  ,  jRUM 

00  8  |  6  jj*jiC,jM 

00  8  2  C  KJ*J.',JpI 

SAPEGR  .  |. 

TCTGR  .  C.C 
atctgr  s  t »r 

CC  826  I  5 T  * ..  w  , K  J 

SAFEjP  «  S  A  p  E  G  6  •  <I.C*FRCMJGR*I.|ST,JRUN)) 

TCTgR  *  ToTfR  «  SaPEGR  •  RPC < I  5 T  ,  jG R  ,  jR uN )  •  CljjiJRUM  •• 

I  tIST.jj, 

A  T  u  T  G  R  .  aTcTgR  «  SAPEGR  .  ( R P C 1  I S T • J G R , JR IM  ♦  *C ( 1 5 T , JGR , J A l T | ) 

1  •  Cl  I  ••  (IST-*j) 

826  CONTINUE 

TCTGR  »  TfjTf.R  «  SaPEGR  •  RL(RJ*l,jGR)  •  0  I J j , jRuN  >  #•  I K J.j j» I  1 
ATCTGR  >  a^tTgR  *  SAPEGR  •  <RiIkj*I.jgr)  ♦  DRLIkj*I»JgRH  • 

I  t(JJ,jruN|  ••  l<J»JJ*ll 
CC  928  1  S  T  ■  j  J  ,  K  J 
J5T  -  Kj  »  Jj  -  1ST 

SAPEGR  .  S  *P  E  G  R  /  I  I .-PROPI J&R* I , jST , jRuN)  I 
FACTER  •  5  A  e*  F  G  R  «  P  R  C  P  I  JGR  ♦  I  »  JS  T  ,  jRUN  ) 

TCTGR  .  TtTc.R  ♦  EacTER  •  RSI  JST,jgR»I  ,3|  )  •  dUj.jRON)  ••  IjST-jji 
AJCTGR  .  A  T  c  T  r,  R  ♦  FACTOR  .  ARSlJST.»GRA|i3l)  •  CIJJtJRUM  •• 

I  I jS  T - J J | 
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565!  *28  CONTINUE 

5*8:  »SUJ.JGR,*j)  ■  TflTGR 

J  5*7:  ARSUU.J6R.KJI  ■  A  TO  T  4  R 

1  5*e:  IF ( RS ( Jj , jGr ,K J > ,lT .RS I JJ , JgR .31  I  I  CC  To  832 

5**|  R5tJJ,J&R.3|)  ■  H  S  «  JJ.JGR.Xjl 

57C:  T1JJ.J4R. | I  >  FJ 

S7i:  832  IF  <ARS<  jj  ,  Jr.R  ,X  J|  ,LT  ,*RS(  JJ  ,  JfiR  ,31  l  I  &0  Tc  820 

572:  AR5 ( JJ , JGR . 3  I  I  *  * *5 ( j J , J4* , * J I 

573:  T I JJ (  JGR ,2  I  ■  K J 

57*:  829  CONTINUE 

57s:  8 | *  continue 

57*:  8  I  2  CONTINUE 

577:  00  8*0  jGR«, ,* 

578  :  JL  0  «  JT*8 • j6R , I  , jRON|  »  I 

'57*:  JHI  •  JTAB < JGR , 2 , jRUNI 

sac:  oo  a**  jj.J|0,jH| 

5  0  |  :  0*S<  jJ.jGRl  A«S( JJ. JGR.3I )  -  RSUJ.jGR.3l) 

582  !  OELRl  JJ.JC.R)  •  Be  T*  I  J  J  .  JNUN  »  •  Re  T  (  J  J  ,  J0R  ,  JRUNI  •  I  2  .  «0R  5  (  j  j  ,  jGr  )  / 

583  :  I  <  RS<  JJ,  J&R  .3  |  I  »  FRSUJ.J4R.3I))  -  2.*  OrUjj.jGR)/ 

58*:  2  (2a*  RLljJ.JC-Rl  «  ORL  I  J  J  .  JGR  )  )  ) 

S8S!  RRR|NE(JJ,Jf.R|  ■  RE  T  (j  J  ,  JOK  ,  JROh  )  ♦  CeLr(jJ.jgR) 

58*:  I F ( HPR I rE U j , jGR ) .OT . | .1 )  RpRlfEI jJ.jgNi  ■  CON  T ( jJ.jGp , JRUN ) 

587  :  |f  (WRR  I  PE  I.  J  ,  jgR  )  al.T  .0  .C  )  RRR  |PE  (jj  .  JGR  )  ■  0.C 

5ae:  8**  continue 

58*:  8*0  continue 

Stc:  IFUERT.EU.il  GO  TO  680 

S*i:  IF ( jPNT,EG.2)  GO  TO  8*C 

5*21  00  852  1J4R.1,* 

5*31  JGN  •  7.IjGr 

5**J  JL  C  •  JT*8< jGN . I . jRON I 

5*s:  JM  ■  JTAd‘jGR,2,jRUN| 

5**:  OC  858  JJ»J|.0,JM 

5*7:  j  j 1  *  j  j  •  1 

5*a:  »R|TE(6,|2C|  NA*E 2 UGR I  ,  J J  .  T I j J  ,  JSR , I  )  ,  R S IJ J  .  JGR , 3  I ) a I , 

5**:  |  RLUJ.jGH) 

*OCJ  120  F  0  N  H  A  T  (  /  //  ,  5  X  ,  *  0  n  0  E  R  T  h  E  CURRENT  S  V  S  T  |  H  *  *,*3. 

*ci:  I  ’ENTERING  TE  *  R  OF  SERVICE  •  .  I  2  ,  •  ¥ x X | r | j 1 S  HIS*,/, 

*C  2 :  2  SX.'STEEaR  OF  Eutu«E  E  *«N I  NOS  By  LEavD.G  *t  ThE  ENO  CF  YFAR., 

*03:  3  2X.F3.r./.eX,«UjT  E*X  RETuNn  is  *.f*.c. 

*o*:  *  •  the  return  from  leaving  at  the  enl  ct  .,12,’  is  ’,f*.;,//i 

*os:  *ritei*,i?I) 

*0*1  I  2  I  FCHPAT (  I C  X 1 »EnTCr|NG  TEAR •  ,sx , 'RE  turn  FjOr  staying  T  C  *  ,  5  X  , 

*C  7 1  I  ’ENO  OF  vEaK',//) 

*ca:  00  8*0  *  j  *  j  j ,  j r 1 

*C*I  RR|TEI*,I22|  jJ,RsUj,JGR,nj),KJ 

*101  122  FORHaT (  |*x  ,  | 2 , l*A ,FRaO , I *X , |2 | 

«ii:  8*c  continue 

*121  85*  CONTINUE 

*131  852  CONTINUE 

*1*:  8*0  CONTINUE 

*ls:  OC  8**  1 jgR.I ,* 

*1*1  JGR  •  7  -  IjGR 

*171  JUO  ■  JTAb I j&R . I . jRUM 

*  1  a :  jhi  •  jtab(jgr,2,jrun) 

*t*:  CO  8*8  J  J , a |  C  ,  J  H  | 

*2c:  jji  ■  jj  -  1 

V  *2 1 :  rsa  •  riIj»,jgR)  ,  orl(jj.jgR) 
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4  2  2  :  *R1Te**,I24|  *  L  T  (  j»LT  )  , N  AME  2  I  JGR  >,JJ.T*JJaJGHa*>  ,AAS|J„,J6A.3|  )  , 

*23!  |  JJI.RSA 

*2s;  124  FORH*T  ( /// ,SX  , 'UnoE«  THE  *,a4,*  SYSTEM  A  *aAia 

42SS  I  •  ENTERING  T  EAR  0?  SERVICE  •  ■  I  2  ,  •  M » X  |  H  I  2£S  HlS*,/, 

42*:  2  SX,*STREaM  OF  FUTURE  EARNINGS  BY  LEAVING  AT  THE  END  OF  TEAS', 

427:  3  2x,f3,:>/,sx,*th*t  fa*  s e torn  is  '.fs«c.* 

42a:  4  •  the  return  fRoh  leaving  at  the  enu  of  *ai2a*  is  *,FtaO.//> 

42«:  lFt JPAT.E8.3I  G°  TO  **8 

43C :  *R I TE I  *  a  I  2  I  ) 

43 1 S  00  *72  *j»jJ,jH| 

432:  4RITEIA.I22)  J J a AR S < J J a JGR , K J I  , X J 

433:  *72  CONTINUE 

43s:  '**8  continue 

43s:  e*N  CONTINUE 

43*:  GO  TO  880 

437:  449  continue 

43s:  IF ( ISA IP,E«. I  I  Go  TO  7777 

43«:  DO  100  jG.JlOaR t JyPRR 

440:  »R|TE(4,TRI 

4m:  v9  format  <  i h ■ ) 

442:  IF(jRUN.EOai)  »R  I  TE  I  4 , 1 12  )  NAMEIIjGI.aLTIjAlTI.JMETH 

44j;  IF ( jRUN.Eq. J I  *R|Tt<4,l02>  N*HE2( JG > I ALT< jAlT I > JHETH 

*44!  IC2  format ( /// , I  ax , ’FOR  grace  •  ,  A  3  a  •  ACTERNaT|V£  *.A4a 
4ss:  ♦  *  and  meThoo  • ,  i  i  > 

4m*:  *RlTE<*,i03»  PR. CPI 

447:  103  F0RmaT(2CX.*»iTH  pat  RAISE  a  *,FS.3a*  AnC  CPi  •  *,FS.J) 

448:  »R|TE(*,IG4| 

444 ;  IGA  FORMAT (/, |0x .'ORlfiNL' ,2x, 'PREOIC* .2* a »CH&  In*.2x.*  Tot  *, 

4Sc:  I  3X,'RETRN  f*.2«,*ALTRT  F*,3X,*ChG  IN*  i2Xa*RETRN  F*,3x.*CHG  IN*I 

4  S I !  *RITE(4.I0«| 

452:  ICS  F0RMAT(sx,*Y0S,*3l.,RrTN*,4Xa*R£TN,i4Xt*HETN*,4x.*CCNT*. 

4S3:  l  3X,*STaT|Ng« ,2«,*STav ING* , 3X,* Rt TURN* , 2 x,* LEAVING* ,3x , ’RETURN* I 

45s:  JLO  *  JTA8 < JG , ■ a JRUM 

455!  JM  «  JTA8«JG,2.JRUN| 

45*:  cc  1 1 0  jv.jeo.jhi 

*57:  IF t JMETH,r«.2l  Go  TO  S47C 

*58:  AR 1 TE l*a I  |S I JY .R£T* JV , JG . JNuNI  .RPRlRt ( JT» JG I  aCELH* JT, JGl  . 

*5v:  I  TCCNT(jY.Jc*.Rs<jY,JC.3|l,ARStJY,JG,3ll»CRS(JT,jGI,RLlJT,JG), 

44C  :  •  UraL  t  J  Y  ,  JG  > 

4*1!  115  cCxfaT ( sx , | 3 ,sF*. s,5F9 .C I 

44  2  :  GC  TC  I  1C 

»oj:  4  S  70  A  N  I  T  E  *4,  I  |S)JY  ,  R  E'  T  *  J  Y  ,JG.JRuN)  .RHRIMEIJYiJGI  *DELRIjT  a  J  G  *  a 
4*4:  l  TCLNT  I  jY.jf.  l,RS|jT,jG,JT|,»RStJY,jG,jT|,oRSljT,jGI,RUJT,JGI, 

4*5 :  2  GRLIjY.jG* 

44*':  110  cc:.T|Nur 

i*7*.  ICC  CCNTlNUF 
4*8:  7/77  CONTINUE 
4*4:  *RITt**,3c3l 

47c:  AR I  TE  *  *  ,49  I 

*7i:  3C3  form* y (///,,  2« ,  'pweScn t  value  cf  ufetime  civilian  earnings*./) 

*72:  I  F  (  VRUU  .  E  %  *  I  I  AR  I  IE  *  *  ,  304  t  I  a.  AME  I  (  jNAME  >  a  JN  Aft  »  It4> 

4  7  3  :  IF  <*R0N.EC.2  I  AR 1  YE < * , 324  |  I N AME 2  I uN AME  I  ,  JN AME  •  Ia4l 

47-:  3C  4  FORMAT  | SX  ,  • rOS*  t4«  a  A3 ,5  * 6«  ,  t 3)  ) 

475 :  00  3CS  Jj j  .  |,4, 

*7*:  AR 1  IE  *  6  a  304  I  jjj,  ICIVPVI Jwj  ,  jGRO  .  j"LM  ajGRO  a  I  , «  J 

*77:  3.-6  FCRMAT(sx,!3,*F4,r| 

67*:  305  CONTINUE 
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*79:  301  CONTINUE 

*8C:  *N  1  Tt  t*  ,2oCr  1  **-TlJ*LTl 

*81:  20CC  fORt1*T  (  |H  I  . /// ,  3on  ,  «CONT  I  NU*T  ICN  8  *  Tt  s  '  <  /  •  3  9  X  .  *  H  .  I  X  .  •  pj.  t  s  «  | 

*82:  *8  I TE I  *  ,2c <C >  < N * k E 2 (  |  «  I  ,  |  * «  I  ,  *  I 

*83:  2010  EORN*T 1 // ,3mX , •Gr*dE» ,/ ,BX , >TCS* ,2X ,6 (3x  ,*3 ,2* >  | 

* 8 H :  DO  2C I S  1*8,1  ,30 

«8s:  *81Ttl*,20*Cl  1*8,  (TCCMI  l*.8  .  141 ,16*1  ,*  I 

*8«:  2C20  FORMAT < 9* , 12 . I  * »* IF  8.9 >  I 
*871  2010  CONTINUE 
*ss:  STOP 

*89:  END 

E  OE 1 *89 

o : 

No  CORRECTIONS  *PPLlEC« 


6BRKPT  PRINT* 


